Molecular genetic analysis will soon be an integral part of tumour diagnosis. Thus, there is an increased need for non-radioactive protocols. Single strand conformation polymorphism (SSCP) analysis and direct DNA sequencing are used for the detection of mutations at the nucleotide level-for example, DNA point mutations, whereas loss of heterozygosity (LOH) analysis, or microsatellite polymorphism allelotyping, defines deletions in the tumour genome at the chromosomal or gene level. We have developed a non-radioactive protocol based on the detection of biotinylated DNA by a Streptavidin-alkaline phosphatase conjugate compatible with all three methods-that is, SSCP analysis, DNA sequencing and LOH analysis. We observed no major differences in sensitivity when DNA was detected by chemiluminescence or colorimetry. Biotinylation of DNA at the 5'-end did not significantly alter reptavidin-alkaline the migration properties during PAGE in SSCP mM Tris, pH 7-5, analysis, which was assessed by comparing the ) diluted in block-band pattern of radioactive SSCP analysis with locking buffer per non-biotinylated primers to the banding patembrane was then tern of the non-radioactive method (fig 7) . washed once in blocking buffer followed by three washing steps in 0-5% SDS/1 x PBS for five minutes each. After two preincubations in DEA buffer (0 1 M diethanolamine, 1 mM MgCl2 pH 10-0) for two minutes each, DNA was detected by chemiluminescence or colorimetry. For detection by chemiluminescence, the membrane was placed in a plastic bag and incubated in DEA buffer containing 0-25 mM CSPD, Tropix (5 ml per 100 cm2 membrane). After five minutes' incubation, the excess solution was removed by opening and resealing the plastic bag at one edge. Finally, the membrane was exposed to x ray film (XAR 5, Kodak) for up to 30 minutes in a light proof x Discussion As for haematopoietic tumours, the characterisation of the genetic alterations in solid neoplasms will extend and refine morphological and immunohistochemical tumour diagnosis, as cancer genetics can reveal specific events underlying tumour initiation and progression.25
The panel of basic techniques for molecular genetic tumour analysis includes SSCP, direct DNA sequencing and LOH analysis. Although non-radioactive protocols exist, few of them can be applied for all three methods without the need for large and expensive equipment. strand of a PCR product is particularly important in LOH analysis as typing of alleles by dinucleotide repeats might be obscured by shadow bands.8 This is achieved by hapten labelling at the 5'-end of either one or both PCR primers. As biotin is robust and widely used it was chosen as the hapten for 5'-end labelling.
The protocol presented here was devised to take advantage of the similarities among the three methods based on PCR and PAGE. As SSCP analysis and direct DNA sequencing are frequently used together in the detection of DNA mutations, the protocol was set up such that a single pair of primers and similar PCR conditions can be used in both methods. PAGE can be carried out on the same electrophoresis unit in all three methods. Visualisation is possible either by chemiluminescence or colorimetry giving the protocol great flexibility. We regard the procedure described herein as reliable and thus helpful for the introduction of non-radioactive molecular genetic methods to pathology. Bimmler is gratefully acknowledged. We also thank Andreas von Deimling for inspiring discussions on molecular genetic analysis of solid tumours by DNA polymorphisms.
